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WHAT’S IN THE MUCK?
BENTHIC SEDIMENT
CHARACTERIZATION
AND COMMUNITY STRUCTURE

Cristin Wright
Virginia Institute of Marine Science
Grade Level
High School
Subject Area
Earth Science & Oceanography

The 2019/2020 VA SEA project was made possible through funding from the
National Estuarine Research Reserve System Margaret Davidson Fellowship Program which supports graduate students in
partnership with research reserves where fieldwork, research, and community engagement come together. VA SEA is currently
supported by the Chesapeake Bay National Estuarine Research Reserve, Virginia Sea Grant, and the
Virginia Institute of Marine Science Marine Advisory Program.

Title: What’s in the Muck? Benthic Sediment Characterization and Community Structure
Focus: Sediment samples are classified by size and are plotted on a ternary plot showing different
sediment mixtures. Students investigate how benthic organisms are adapted to different sediment types
and predict which organisms will be present in different sediment types.
Grade Level: High School Earth Sciences, Oceanography
VA Science Standards of Learning:
ES.1

•
•
•

ES.10
•
•

The student will plan and conduct investigations in which:
volume, area, mass, elapsed time, direction, temperature, pressure, distance, density, and
changes in elevation/depth are calculated utilizing the most appropriate tools;
scales, diagrams, charts, graphs, tables, imagery, models, and profiles are constructed and
interpreted;
maps and globes are read and interpreted, including location by latitude and longitude;
The student will investigate and understand that oceans are complex, interactive physical,
chemical, and biological systems and are subject to long- and short-term variations. Key
concepts include
importance of environmental and geologic implications;
economic and public policy issues concerning the oceans and the coastal zone including the
Chesapeake Bay.

Learning Objectives:
•
•
•
•
•
•

Students will weigh different types of “sediments” using an analytical balance.
Students will determine percentages of different sediment classes in a sample.
Students will plot sediment percentages on a ternary plot and determine the sediment
classification to which their sample belongs.
Students will investigate what types of benthic organism live in the different types of sediment.
Students will create maps showing the range of different prominent benthic organisms in the
York River based on sediment distribution.
Students should be able to explain that marine scientists classify sediments by the particle
size(s) they contain.

Time Required:
This lesson plan should take 120 minutes.
This lesson can be delivered in two sections:
- Part 1: Sediment Grain Size Profile
- Part 2: Benthic Community Structure
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Key Words, vocabulary:
Benthic, infauna, epifauna, sediment, grain-size distribution, biodiversity, silt, mud, clay, biodiversity.
Background Information:
Sediment refers to the sand, mud, and rocks that lie beneath any body of water. You are probably most
familiar with the sand when you go swimming at the beach, or maybe the sticky mud if you walk into a
river or creek. One way that we are able to classify different types of sediment is by determining the
grain-size distribution, which is done by analyzing the sediment pieces, or grains, by size. In the York
River and the Chesapeake Bay, we likely see sand, silt and clay-sized grains. Sand grains are the largest
grains that tend be present in the York River with sizes ranging from 0.062 - 2 mm. Silt grains are the
next smallest with sizes of 0.004 - 0.065 mm, and mud grains are the smallest at less than 0.0004 mm.
Sometimes, silt and clay grains are collectively referenced as mud. Each of these types of sediments has
different properties.
Due to these sediment types behaving differently in a natural setting, different benthic organisms
inhabit the different sediment types. Benthic organisms are those that live associated with the sediment
bed. They can be classified as infauna, the organisms that create burrows and live in the sediment, or as
epifauna, the organisms that live on top of the sediment. An area is said to have high biodiversity when
a large variety of different kinds of organisms live in the area. But if only a few species live in a given
location, then it has low biodiversity. Scientists typically view areas with high biodiversity as healthier
environments.
Although humans do not eat many of the smaller benthic organisms, they play a large role in the foodweb of the Chesapeake Bay. Many fish caught by both commercial and recreational fisherman (spot,
croaker, and even blue crabs) are reliant on the benthic community for food. By determining the grainsize distribution of the sediment, it can give us insight to what organisms are prominent in the area.
Student Handouts:
a. What’s in the Muck? Benthic Sediment Characterization and Community Structure – Group
Worksheet (Appendix A.)
b. What’s in the Muck? Benthic Sediment Characterization and Community Structure- Group
Worksheet: Answer Key (Appendix B.)
c. What’s in the Muck? Data Analysis and Summary (Appendix C.)
d. What’s in the Muck? Data Analysis and Summary: Answer Key (Appendix D.)
e. Muddy Sediment Clues (Appendix E.)
f. Mixed Sediment Clues (Appendix F.)
g. Sandy Sediment Clues (Appendix G.)
h. Exit Slip (Optional; Appendix H.)
i. Exit Slip Key (Appendix I.)
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Materials and Supplies:
- Computer and projector for introduction slides
- Analytical scale (triple beam or digital)
- Lima Beans (representing sand grains)
- Navy beans (representing silt grains)
- Rice (representing mud grains)
- 150 mL beakers
- Colored pencils
- White board and markers
- Metric ruler or calipers
- Calculators
- Envelopes
Classroom Prep:
- Sediment Cores
o Three different types of sediment samples will have to be prepped, one for muddy
sediment, one for mixed sediment, and one for sandy sediment. Each of the sediment
samples can be placed in a 150-200 mL beaker. Each of the sediment samples will be a total
of approximately 50 g. Make as many replicates of each as it takes to supply groups of 2-3
students with one sample. (Example: if you want 9 total groups in your classroom, make 3
samples of each sediment type).
o Sample 1 (Sandy Sediment): 5 g of lima beans (10% of total sample); 25 g of navy beans (50%
of total sample); 20 g of rice (40% of total sample)
o Sample 2 (Mixed Sediment): 20 g of lima beans (40% of total sample); 10 g of navy beans
(20% of total sample); 20 g of rice (40% of total sample)
o Sample 3 (Muddy Sediment): 40 g of lima beans (90% of total sample); 2.5 g of navy beans
(5% of total sample); 2.5 g of rice (5% of total sample)
o Keep these labeled as Sample 1, 2, and 3, for the students will have to determine which type
of sediment they have.

Sandy
Sediment

Mixed
Sediment
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-

Sediment Clues
o Print out Appendix E, F, and G. Keep them separate and cut along the dotted lines. Print
as many replicates of the clues as you had replicate samples.
o Place all pieces of Appendix E in an envelope labeled “Muddy Sediment”
o Place all pieces of Appendix F in an envelope labeled “Mixed Sediment”
o Place all pieces of Appendix G in an envelope labeled “Sandy Sediment”
o Keep these up at the front of the room until the students have determined their
sediment type. Then, they will come get the corresponding envelope.

-

White Board Chart
o Create the following empty chart on the white board for the different groups to come
fill in as they complete the activity.

Sediment
Type

Sample
Number

Sand %

Silt %

Clay %

Water
Content
(high,
medium,
low)

Organisms Present

Organism Taxa
found in the
sediment

Sandy
Sediment

Mixed
Sediment

Muddy
Sediment

-

Print Outs
o Print one copy of Appendix A for each group.
o Print one copy of Appendix C for each student.
o Print one copy of Appendix H for every two students and cut sheet in half. (This step
optional)
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Procedure:
Introduction:
- Show introductory slides- have Slide 1 video playing as students come into class if possible.
o Notes for each slide are included in the comment section of each slide
Part 1: Sediment Classification:
- Split class into groups of 2-3 students. Each group will look at the map of the York River on Slide 5
and receive a sediment sample to analyze (sample 1, 2, or 3). Each group should have one copy of
Appendix A to fill out together for the first part of the activity. Each student should have their own
copy of Appendix C.
- First, the groups will determine the total weight of their sediment sample on the analytical scale and
record it on their worksheet. For this, there should be empty beakers by the scale to they can tare
the scale and get the weight of only the sample.
- Then, the groups will measure the diameter of one representative grain of each of the three
different types of grains in the sediment sample.
- Then, they will sort the sample into the three different sediment types and weigh each individual
grain size class and record the values in Table 1.
- Using the weight of the total sample and the weight of each size class, they will determine the
percentages of each size class in their sample and record it in Table 1. Example:
% 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 =
-

𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
∗ 100
𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤ℎ𝑡𝑡 𝑜𝑜𝑜𝑜 𝑤𝑤ℎ𝑜𝑜𝑜𝑜𝑒𝑒 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

Students will use the percentages that they calculate to plot their sediment sample on the ternary
plot provided (demonstration in PowerPoint). After plotting their sample, the students will refer to
the colored ternary plot and determine which sediment type their sample represents (map modified
from Shepard 1954).

Part 2: Benthic Community:
-

Each group will take the corresponding envelope containing more information about their sediment
type and the types of organisms that live at their sample site (Appendix E, F, and G).
Each group will fill in the blank table on the board so other groups can see the information about the
other sediment cores and fill in the table on their worksheet.
Students will then plot the other two types of sediment on their ternary plot. (Optional: You can
average the percentages of sediment types from like groups and talk about how replicate samples
are important in science!)

Part 3: Individual Assessment (Appendix C)
-

Similar to the color-coded sediment type map, students will color in 5 maps, but instead show the
range of the different organisms. They must use the Baltic clam and the red-gilled mud worm, but
may choose the other three organisms.
The students will answer questions pertaining to the sediment grains sizes and the benthic
community.
Students will be asked questions about changes in sediment grain size distributions and how they
think the benthic community would react.
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APPENDIX A
Group Members:

Date:

What’s in the Muck? Benthic Sediment Characterization and Community Structure
Part 1: Sediment Grain Size Profile
1. Your group will be given a sediment core sample from this
map of the York River. Once you have the sample,
record the sample number below and circle it on the map. >>>
Sample #: __________________________
2. Take the sediment sample to the scale and weigh the entire sample.
Record total sample mass in grams (g): _______________
3. Using a metric ruler or a pair of calipers, measure the diameter of one of each sediment grain type
(rice, navy or lima bean), following PowerPoint directions. Record the diameters in Table 1.
Table 1. Sediment Sample Data:
Sediment Size Class
Diameter (mm)
Clay
(Rice)
Silt
(Navy Beans)
Sand
(Lima Beans)

Mass (g)

Percent of Total (%)
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
∗ 100
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠

4. As a group, sort the different types of sediment into the different size classes. Use the scale to
weigh each of the different sediment types and record their masses in Table 1.
5. Calculate the percent of total weight represented by each sediment type.
6. Once you have determined the percentages of the different size classes, plot the grain-size
distribution of your sample on the ternary plot. Label your point with the sample number.
7. Refer to the PowerPoint to determine which
type of sediment is in your sample.
Record the Sediment Classification here:
________________________________

Part 2: Benthic Community Structure
1. Have one member of your group get the envelope at the front of the room labeled with the type
of sediment in your core sample. Open the envelope and read about your sediment type and the
types of organisms that you may find living in your type of sediment.
Fill out Table 2 below, and enter your data in the table on the whiteboard for your corresponding
sediment type. Record the grain-size distribution, the relative water content of your sediment
sample, the organisms that live in your type of sediment, and the different types of organisms (i.e.
Gastropods, Polychaetes, etc.).
Table 2. Sediment Properties
Sediment Sample
Sand
Type
Number %

Silt %

Clay %

Water
Content
(high,
medium,
low)

Organisms Present

Organism Taxa
found in the
sediment

Sandy
Sediment

Mixed
Sediment

Muddy
Sediment

2. Once you have filled in Table 2, use the information from the white board to plot the other
two sediment samples on the ternary plot and label them with the correct sample number.

APPENDIX B
Group Members: KEY

Date:

What’s in the Muck? Benthic Sediment Characterization and Community Structure
Part 1: Sediment Grain Size Profile
1. Your group will be given a sediment core sample from this
map of the York River. Once you have the sample,
record the sample number below and circle it on the map. >>>
Sample #: Sample Number: Sample 1, Sample 2, Sample 3,
(Answers acceptable for all samples in purple)
2. Take the sediment sample to the scale and weigh the entire sample.
Record total sample mass in grams (g): ~50 g
3. Using a metric ruler or a pair of calipers, measure the diameter of one of each sediment grain type
(rice, navy or lima bean), following PowerPoint directions. Record the diameters in Table 1.
Table 1, Sediment Sample Data:
Sediment Size Class

Diameter (mm)

Clay
(Rice)

All: 2-3 mm

Silt
(Navy Beans)

All: 5-8 mm

Sand
(Lima Beans)

All: 11-15 mm

Mass (g)
Sample 1: ~20 g
Sample 2: ~20 g
Sample 3: ~2.5 g
Sample 1: ~25 g
Sample 2: ~10 g
Sample 3: ~2.5 g
Sample 1: ~5 g
Sample 2: ~20 g
Sample 3: ~40 g

Percent of Total (%)
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑜𝑜𝑜𝑜 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐
∗ 100
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠
Sample 1: ~40%
Sample 2: ~40%
Sample 3: ~5%
Sample 1: ~50%
Sample 2: ~20%
Sample 3: ~5 %
Sample 1: ~10%
Sample 2: ~40%
Sample 3: ~ 90%

4. As a group, sort the different types of sediment into the different size classes. Use the scale to
weigh each of the different sediment types and record their masses in Table 1.
5. Calculate the percent of total weight represented by each sediment type.
6. Once you have determined the percentages of the different size classes, plot the grain-size
distribution of your sample on the ternary plot. Label your point with the sample number.
7. Refer to the PowerPoint to determine which
type of sediment is in your sample.
Record the Sediment Classification here:
Muddy Sediment; Mixed Sediments; Sandy
Sediment
Points are plotted in general area of each
sediment type.
Sample 1, Sample 2, Sample 3,

Part 2: Benthic Community
1. Have one member of your group get the envelope at the front of the room labeled with the type
of sediment in your core. Open the envelope and read about your sediment type and the types of
organisms that you may find living in your type of sediment.
Fill out Table 2, and enter your data in the table on the whiteboard for your corresponding
sediment type. Record the grain-size distribution, the relative water content of your sediment
sample, the organisms that live in your type of sediment, and the different types of organisms (i.e.
Gastropods, Polychaetes, etc.).
Table 2. Sediment Properties
Sediment Sample Sand
Type
Number %

Silt %

Clay %

Water
Content
(high,
medium,
low)

Organisms Present

Organism Taxa
found in the
sediment

Sandy
Sediment

3

~90%

~5%

~5%

Low

- bared-gilled mud
worm
- Baltic clam
- soft-shall clam
- hard clam
- glassy tube worm

-Polychaete
-Bivalve

Mixed
Sediment

2

~40%

~20%

~40%

Medium

- Crustacean
- Bivalve
- Polychaete
- Gastropod

Muddy
Sediment

1

~10%

~50%

~40%

High

-common burrower
amphipod
- Baltic clam
- slender isopod
- barred-gilled mud
worm
- barrel bubble snail
- bamboo worm
- red-gilled mud
worm
- Baltic clam
- barred-gilled mud
worm
- red-gilled mud
worm

- Polychaete
- Bivalve

2. Once you have filled in Table 2, use the information from the white board to plot the other
two sediment samples on the ternary plot and label them with the correct sample number.

APPENDIX B
Name:

Date:

What’s in the Muck?: Data Analysis and Summary
1. Once your class has completed the table on the whiteboard, you will create a range map for some
of the different organisms that were found in the sediment samples. Similar to the color-coded map for
different types of sediment, you are going to make a map for where the different organisms are located
in the York River.
The first two range maps you will color in are for the Baltic Clam and the Red-Gilled Mud Worm. You
may choose the last three organisms. Boundary lines between sediment types have been added for
you.
Map 1: Sediment Types

Map 2: Baltic Clam

Map 3: Red-Gilled Mud Worm

Map 4: __________________________

Map 5: __________________________

Map 6: __________________________

Data Analysis and Summary:
1. Were there any organisms that were found in all three types of sediment? Which ones?

2. Were there any organisms that were found in only one type of sediment? Which ones?

3. Biodiversity is the variety of organisms found in a certain area. For this lesson, you recorded
the taxon (single classification grouping) that each organism belonged to. This is a way to
measure the biodiversity in each type of sediment, the larger the number of different taxa
(multiple classification groupings) in an area indicates higher biodiversity.
a. Which type of sediment had the highest biodiversity? List the taxa found in the
sediment.

b. Which type of sediment had the lowest biodiversity? List the taxa found in the
sediment.

4. If there was a large storm that increased the amount of silt and clay that was introduced into
the York River and these sediment grains settled to the sediment bed:
a. What do you think would happen to the grain-size distribution of your sediment type?

b. What type of shift would you expect to see in the benthic community?

c. Which organisms would be the most resilient in the sediment shift?

5. Many home owners that live on the York River and Chesapeake Bay use rock jetties to
decrease the amount of sand that is washed away, or eroded, from the river banks. The rock
walls are efficient in slowing down the water flow and allowing for sediment that is being
carried by the water to settle to the sediment bed.
a. What do you think would happen to the sediment grain-size distribution if these rock
jetties were removed from the river banks?

b. What type of shift would you expect to see in the benthic community?

APPENDIX B
Name:

Date:

What’s in the Muck?: Data Analysis and Summary
1. Once your class has completed the table on the whiteboard, you will create a range map for some
of the different organisms that were found in the sediment samples. Similar to the color-coded map for
different types of sediment, you are going to make a map for where the different organisms are located
in the York River.
The first two range maps you will color in are for the Baltic Clam and the Red-Gilled Mud Worm. You
may choose the last three organisms. Boundary lines between sediment types have been added for
you.
Find answer key to all range maps at end of this document

Map 1: Sediment Types

Map 2: Baltic Clam

Map 3: Red-Gilled Mud Worm

Map 4: __________________________

Map 5: __________________________

Map 6: __________________________

Data Analysis and Summary:
1. Were there any organisms that were found in all three types of sediment? Which ones?
All: Yes, the Baltic clam and the bar-gilled mud worm were found in all three types of sediment.
2. Were there any organisms that were found in only one type of sediment? Which ones?
All: Yes, the common burrower amphipod, the slender isopod, the barrel bubble snail, and the bamboo
worm were only found in the mixed sediments and the hard clam, soft-shelled clam, and glassy tube worm
were all found only in the sandy sediment.
3. Biodiversity is the variety of organisms found in a certain area. For this lesson, you recorded
the taxon (single classification grouping) that each organism belonged to. This is a way to
measure the biodiversity in each type of sediment, the larger the number of different taxa
(multiple classification groupings) in an areaindicates higher biodiversity.
a. Which type of sediment had the highest biodiversity? List the taxa found in the
sediment.
All: The mixed sediment had the highest biodiversity with 4 different classes present: Gastropoda,
Polychaeta, Arthropoda, and Bivalvia.
b. Which type of sediment had the lowest biodiversity? List the taxa found in the
sediment.

All: Both the muddy and sandy sediment had the lowest biodiversity with only Bivalvia and Polychaeta in
these areas.
4. If there was a large storm that increased the amount of silt and clay that was introduced into
the York River and these sediment grains settled to the sediment bed:
a. What do you think would happen to the grain-size distribution of your sediment type?
Sample 1: The sediment grain-size distribution would not change a lot since most of the sediment is
already composed of silt and clay. The silt and clay percentages would increase.
Sample 2: The grain-size distribution would have higher silt and clay percentages when compared to sand
and this may change the sediment type to a mixed sediment.
Sample 3: The grain-size distribution would increase in silt and clay percentages and may result in the
sediment changing from a sandy sediment type to a mixed sediment.
b. What type of shift would you expect to see in the benthic community?
Sample 1: Since this sediment was already high in silt and clay percentages prior to the storm, a
community shift is unlikely.
Sample 2: If the mixed sediment become more muddy sediment, there would likely be a decrease in
organisms since biodiversity is lower in muddy sediments than in mixed sediments.
Sample 3: If the sandy sediment becomes more of a mixed sediment, there would likely be an increase in
organisms, reflecting higher biodiversity in the mixed sediments compared to sandy sediments.
c. Which organisms would be the most resilient in the sediment shift?
All: The Baltic clam and the barred-gilled mud worm would be the most resilient in the sediment shift
because they occur in all sediment types. The increase in silt and clay would not hinder their lifestyle. If
there was enough silt and clay input to change mixed sediments to muddy sediment, the red-gilled mud
worm would also likely survive the shift since it is found in both mixed and muddy sediment.
5. Many home owners that live on the York River and Chesapeake Bay use rock jetties to
decrease the amount of sand that is washed away, or eroded, from the river banks. The rock
walls are efficient in slowing down the water flow and allowing for sediment that is being
carried by the water to settle to the sediment bed.
a. What do you think would happen to the sediment grain-size distribution if these rock
jetties were removed from the river banks?
Sample 1: The grain-size distribution would increase in sand proportion and could result in the sediment
type changing from a muddy sediment to a mixed sediment.
Sample 2: The grain-size distribution would have higher sand percentage when compared to silt and clay
and this may result in the sediment type changing to a sandy sediment.
Sample 3: Since most of the sediment is already made up of sand, and increase in sand would not result in
a large change in sediment distribution.
b. What type of shift would you expect to see in the benthic community?
All: Many of the organisms found in the mixed sediments are not found in the sandy sediments., So, we
might expect that the common burrower amphipod, slender isopod, barrel bubble snail, bamboo worm,
and the red-gilled mud worm would not survive if there was a large increase in sand coming into to the
river. The red-gilled mud worm might survive if it was originally living in muddy sediment that was turned
to mixed sediment due to the sand increase.

Appendix E

Image: By Smithsonian Environmental Research Center - Streblospio_benedicti_(I0785),
CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=76841411

Image: By 4028mdk09 - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=11703247

Barred-gilled Mud Worm
Streblospio benedicti
Taxon: Polychaete

Baltic Clam

Macoma balthica
Taxon: Bivalve
This bivalve is prominent in the lower Chesapeake Bay and
tributaries. It lives burrowed in the sediment with two tube-like
appendages called siphons that extend up to the sediment
surface. The siphons act as feeding structures, gathering any
food particles lying nearby on the sediment or filtering out
plankton from the water column. (Chesapeake Bay Program)
This clam species grows up to approximately 1.5 inches.
(Lippson and Lippson 2006).

The barred-gilled mud worm is an annelid worm that is found
throughout the Chesapeake Bay. This worm species only grows
to be about a half inch long. This annelid, like many others,
creates tubes in the sediment, it sticks its head out of the
sediment, using tentacle-like appendages to scour the
sediment bed for food (Lippson and Lippson 2006).

Appendix E

Appendix E

Image: By Cintiaorgano - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=77967672

Red-gilled Mud Worm
Marenzelleria viridis
Taxon: Polychaete

This annelid worm grows to be about 4 inches long. It creates
mucus and mud tubes in the sediment within which it lives. The
red-gilled mud worm sticks its head out of the tube and uses its
tentacle-like appendages to search for food on the sediment
bed (Lippson and Lippson 2006).

Appendix E

Muddy Sediment
These sediments tend to have a high water content, making
them very soft. Since the mud particles are so small, they have
a large surface area-to-volume ratio and are able to hold more
water than larger grained sediments. Muddy sediments are so
soft that they are likely to be more susceptible to being washed
away, or eroded, during high water flows.
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Image: By Smithsonian Environmental Research Center - Streblospio_benedicti_(I0785),
CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=76841411

Image: By 4028mdk09 - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=11703247

Barred-gilled Mud Worm
Streblospio benedicti
Taxon: Polychaete

Baltic Clam

Macoma balthica
Taxon: Bivalve
This bivalve is prominent in the lower Chesapeake Bay and
tributaries. It lives burrowed in the sediment with two tube-like
appendages called siphons that extend up to the sediment
surface. The siphons act as feeding structures, gathering any
food particles lying nearby on the sediment or filtering out
plankton from the water column. (Chesapeake Bay Program)
This clam species grows up to approximately 1.5 inches.
(Lippson and Lippson 2006).

The barred-gilled mud worm is an annelid worm that is found
throughout the Chesapeake Bay. This worm species only grows
to be about a half inch long. This annelid, like many others,
creates tubes in the sediment, it sticks its head out of the
sediment, using tentacle-like appendages to scour the
sediment bed for food (Lippson and Lippson 2006).

Appendix F

Appendix F

Image: By Cintiaorgano - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=77967672

Red-gilled Mud Worm
Marenzelleria viridis
Taxon: Polychaete

This annelid worm grows to be about 4 inches long. It creates
mucus and mud tubes in the sediment within which it lives. The
red-gilled mud worm sticks its head out of the tube and uses
their antennae-like appendages to search for food on the
sediment bed (Lippson and Lippson 2006).

Appendix F

Mixed Sediment
Mixed sediments have more structure than muddy sediments
and are sturdier habitats for different organisms. Because
mixed sediments contain higher percentages of larger, heavier
sand grains, they are less susceptible to being washed away
during high water flow than finer muddy sediments.
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Image: By Smithsonian Environmental Research Center - Cyathura polita_09-21-16_0823,
CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=76840079

Slender Isopod
Image: By Smithsonian Environmental Research Center - Leptocheirus_plumulosus_SERC_07-3114, CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=76841329

Cyathura polita
Taxon: Crustacean

The slender isopod grows up to approximately one inch long
and is found mostly in the upper Chesapeake Bay. This isopod
species lives on top of the sediment bed and has an elongated
body, unlike many of the more oval-shaped isopods present in
the Bay (Lippson and Lippson 2006).

Common Burrower Amphipod
Leptocheirus plumulosus
Taxon: Crustacean

This amphipod lives in the sediment in a permanent tube that it
constructs with sediment grains. This species usually lives in
areas where there is high water flow and it feeds by filtering
plankton from the flowing water. This organism reaches sizes of
only one half inch , but it is one of the most abundant species in
the Chesapeake Bay (Lippson and Lippson 2006).
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Image: By Eric A. Lazo-Wasem - Gall L (2019). Invertebrate Zoology Division, Yale
Peabody Museum. Yale University Peabody Museum. Occurrence dataset
https://doi.org/10.15468/0lkr3w accessed via GBIF.org on 2019-10-05.
Image: By Smithsonian Environmental Research Center Acteocina canaliculata_(I1765)_0207, CC BY 2.0,
https://commons.wikimedia.org/w/index.php?curid=76839840

Barrel Bubble Snail
Acteocina canaliculata
Taxon: Gastropod

The barrel bubble snail is small, only growing up to half an inch,
but with relatively large body compared to its shell. This snail is
an active hunter, it preys on live organisms rather than grazing
on algae. (Lippson and Lippson 2006).
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Bamboo Worm
Clymenella torquata
Taxon: Polychaete

Members of this worm species are most prominent in mixed
sediments and can live in large densities, which attracts many
other organisms like snails and amphipods. The bamboo worm
constructs mud tubes and lives head down in the sediment
with its tail sticking up out of the sediment bed. (Lippson and
Lippson 2006).
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Image: By Smithsonian Environmental Research Center - Streblospio_benedicti_(I0785),
CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=76841411

Image: By 4028mdk09 - Own work, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=11703247

Barred-gilled Mud Worm
Streblospio benedicti
Taxon: Polychaete

Baltic Clam

Macoma balthica
Taxon: Bivalve
This bivalve is prominent in the lower Chesapeake Bay and
tributaries. It lives burrowed in the sediment with two tube-like
appendages called siphons that extend up to the sediment
surface. The siphons act as feeding structures, gathering any
food particles lying nearby on the sediment or filtering out
plankton from the water column. (Chesapeake Bay Program)
This clam species grows up to approximately 1.5 inches.
(Lippson and Lippson 2006).

The barred-gilled mud worm is an annelid worm that is found
throughout the Chesapeake Bay. This worm species only grows
to be about a half inch long. This annelid, like many others,
creates tubes in the sediment, it sticks its head out of the
sediment, using tentacle-like appendages to scour the
sediment bed for food (Lippson and Lippson 2006).
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Public Domain, https://commons.wikimedia.org/w/index.php?curid=137234

Hard Clam

Sandy Sediment

Mercenaria mercenaria
Taxon: Bivalve
This clam has a thick, hard shell that protects it from predators,
like blue crabs. The hard clam burrows, but just under the
sediment surface. This organism is very popular for human
consumption in Chesapeake Bay, but is most prominent in the
saltier waters of the Bay (Lippson and Lippson 2006).

Appendix G

Sandy sediments have a much lower water content than
muddy sediments. Due to its larger grain sizes, sand is more
stable and less likely than muddy sediment to be carried away
by high water flow. These larger grain sizes need a much higher
flow to be eroded than the other sediments.
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Image: By The image created by © Yuriy Kvach, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=32892097
Image: By EcologyWA - Spiochaetopterus costarum pottsi (Berkeley 1927), CC BY 2.0,
https://commons.wikimedia.org/w/index.php?curid=64067373

Soft Shell Clam

Glassy Tube Worm

Mya arenaria
Taxon: Bivalve

The soft shell clam lives its life burrowed in the sediment in
relatively shallow waters, no more than 20 feet deep. When
the clam is still quite small, it is able to burrow into the
sediment. Once full grown, the clam can only move laterally in
the sediment and is not able to burrow deeply (Lippson and
Lippson 2006).
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Spiochaetopterus costarum
Taxon: Polychaete
This worm lives in a vertical tube that it constructs using sand
grains. A sand-dweller, this species is not found in muddy
sediments. Growing up to 2.5 inches in length, the glassy tube
worm has a very slender body. It uses tentacle-like appendages
on its head to gather its food (Lippson and Lippson 2006).
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Date:

What’s in the Muck? Exit Slip
Imagine that you wanted to find the size ratio of an apple (12 cm) to a grape (3 cm), you would do the
following steps:
Apple Diameter: Grape Diameter  12:3
The goal is to simplify the ratio, just as you would a fraction. If we divide each side of this ratio by 3, we
get a ratio of 4:1. The ratio cannot be simplified any further.
Now, use the measurements from your group for the diameter of the beans and rice grains. Determine if
the relative sizes of the beans and rice are representative of the actual scale between clay, silt, and sand
size grains (sand:silt:clay ≈ 480:16:1)? Support your answer by showing your math.

Name:

Date:

What’s in the Muck? Exit Sheet
Imagine that you wanted to find the size ratio of an apple (12 cm) to a grape (3 cm), you would do the
following steps:
Apple Diameter: Grape Diameter  12:3
The goal is to simplify the ratio, just as you would a fraction. If we divide each side of this ratio by 3, we
get a ratio of 4:1. The ratio cannot be simplified any further.
Now, use the measurements from your group for the diameter of the beans and rice grains. Determine if
the relative sizes of the beans and rice are representative of the actual scale between clay, silt, and sand
size grains (sand:silt:clay ≈ 480:16:1)? Support your answer by showing your math.
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Name: Key

Date:

What’s in the Muck? Exit Slip
Imagine that you wanted to find the size ratio of an apple (12 cm) to a grape (3 cm), you would do the
following steps:
Apple Diameter: Grape Diameter  12:3
The goal is to simplify the ratio, just as you would a fraction. If we divide each side of this ratio by 3, we
get a ratio of 4:1. The ratio cannot be simplified any further.
Now, use the measurements from your group for the diameter of the beans and rice grains. Determine if
the relative sizes of the beans and rice are representative of the actual scale between clay, silt, and sand
size grains (sand:silt:clay ≈ 480:16:1)? Support your answer by showing your math.

All: No, the beans and rice grains are not representative to the true ratio of sand:silt:clay,
reported in the introduction PPT slide as 480:16:1.
Show math:
If we use a sand grain (lima bean) of 12 mm, silt (navy bean) size of 6 mm, and clay (rice) size of
2 mm, the ratio of sand:silt:clay would be 6:3:1.
-Original sizes in ratio  12:6:2 mm
-Divide all values by two  6:3:1 mm

